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These progress notes on experimental work and other items of 
interest to livestock men in the Territory are issued from time to 
time by the Animal Husbandry Division. You are invited to suggest 
other lines of research that you deem important and to submit inquiries 
to the University. 
GREEN PIGEON PEA TOPS WITH ATTACHED PODS VS. GREEN 


ALFALFA FOR DAIRY COWS 


Introduction 

The pigeon pea introduced to Hawaii by Professor Krauss about 
1906 has been widely grown in this Territory and while it has been 
Somewhat used as a feed for dairy cows, its major use in the past 
has been as a pasture crop for beef cattle and for improving worn 
out soils by increasing their nitrogen and organic matter content. 

Krauss reports an experiment at Haiku, Maui where ten Jersey 
cows on pigeon pea products, including pasturage, hay and milled 
feeds, yielded 8 per cent more milk than when fed the best imported 
feeds, resulting in a big saving in the cost of milk production. 
These promising results suggested the desirability of further work 


in this field which is reported in this paper. 


Harly Experiment at University Farm 


In the summer of 1923 five Holstein cows previously heavily fed 


with green roughages and imported concentrates were put on an acre of 
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pigeon peas (field B = 2) that had been planted 20 months before. 
During the time they were on the pigeon peas they received no other 
roughages or peta knt abaas 

In order to readily make comparisons, production for a previous 
period of the same length as when they were on the pigeon peas was 
assumed to be 100 per cent and their production during the time they 
were on the pigeon peas is reported as the percentage production of 
the previous period of equal length when regular roughages and con- 


eentrates were fed. 


‘Actual 'Percentage y "Percentage 
‘previous ‘production on'Days on ‘production on 
Cow No.'production'regular feeds'pigeon peas'pigeon peas 
1 1 t 
rd 'Sr.7 Los.' 100 ' 10 ' 61 
i1 *S0¢6 lbs.' 100 . 10 ' 89 
25 ‘15.0 lbs,' 100 ' 21 ' 90 
26 11645 lbs.! 100 ' 4.8 ' 73 
36 "16,8 Los,* 100 , 27 ' 79 
1 1 { 1 


While some of the cows above maintained their production fairly 
well, the rate of decline is materially faster than would be expected 
in @ normal inabation; Suggesting the desirability of additional feeds. 
Unfortunately no record was made as to the amount of podding in the 
pigeon pea field at the time the cows were pastured, and the presence 
or absence of partially matured pods would have been a big factor in 


the amount of milk produced. 
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Later Experiments* 

Two recent experiments were conducted for the purpose of comparing 
green pigeon pea tops with attached (largely immature) pods with green 
alfalfa when used as the sole roughages for dairy cows. In these 
experiments the roughages were cut and fed to the cattle in feed ratks 
which enabled us to keep a definite record of the amount of roughage 
consumed. They were given as much of each roughage as they would 
consume. Unconsumed roughages were weighed back. 

Six cows were used in each test and each test was conducted for 
twelve weeks. The period of the first test was February 18 to May 11, 
19323 the second October 13, 1932 to January Ae 1933. 

In each test the six cows were divided into two lots of three each. 
In dividing the cows, production, date of teabiontnd: date due to calve, 
weight etc., were considered thus making the two lots in each test as 
equal as possible. 

The reversal system of feeding was followed. Lot A was started on 
pigeon pea tops and after four weeks was shifted to green alfalfa 
Peiehace , and after another four weeks was again shifted back to the 
pigeon pea tops for the last four weeks of the twelve week test. Lot B 
was started on green alfalfa, given pigcon peas the second or middle 
period, and green alfalfa the last four weeks of the test. The last 
three weeks of each four week period were used in computing results, 
The mean of the first and last periods of each lot was compared with 
the second or middle period in order to compensate for the decreasing 
production due to névawe linc lactation, 


* The writer wishes to acknowledge the valuable help of G.W.H. Goo in 
computing results of these experiments. 
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Both lots of cows in each test were placed in small pastures, 

46 x 200 feet in which the roughages were fed in racks. Many of the 
coarser branches of the pigeon pea tops were not consumed but these 

as well as unconsumed alfalfa was weighed back and the weights reported 
later are for roughages actually consumed, 

All the cows received the same mixture of grain and beet pulp, 
and while the quantities fed to different cows varied depending on 
their PenAah ici the average of the grain fed each individual cow 
during the first and last period was the same as that fed the middle 
period. Since in these experiments we were trying to determine the 
value of roughages it was obviously necessary not to vary the quality 


or quantity of the concentrates, 


Concentrate Feed Mixture Used 


Digestible 
Total 


Protein Nutrients 


90 L0Gy Bolled Barley.ewessoesess 6675 Lhas 59.55 Lbs. 


OG Adee Corn Meadlacesveveccssvwves 3075 42,85 ™ 
200 lbss Wheat Branewsewsveveseee 12e50 * 6090 * 
10 lbs. Coconut Oil Cake Meal... 1.99 " "7,05 *% 
So lbs. Linseed 011 Cake Meal... 1.58 " th el 
4 lbs. Raw Rock Phosphate...... <--- -—— 
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100 Lbs. w eoevereeoererx ooerene 10.80 w 70.80 " 
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Average Feed Prices Prevailing During Period of Experiments 


First test Second test 
Per Ton Per Ton 


GODT MCGLegesecsesseeeecbetrecsen $O9.00 cecssees B29—00 
WOGGR PVGMsiceveecvveveveadaecesece B8s00 saccaass B2g0O 
MOLNOG VOVLOY  eeietuacacceseereacs’ BSs00 sovesees BEs00 
Soconuy Gil Cake Mealassscsisecss B5Q00 ceseesne 80600 
panseed Oil Cake Mealeesssevscaee 46400 secevens GHe08 
maw HOOK PNOSONGtCvpscecstevecsce GSe00 ceonesase 81,00 
SPHLUGHS OR CHEMO See soKeebeeecenecs§ LT400 sseeceee LeeOO 
BECP TUL as eee eben eebeasencecess BT GOO secevaes 26000 


Pigeon Pea Tops, Pods attached 
(assumed) scsees 10.00 eoe@e¢ee4eve#kt 6 10,00 


reen ALveita (ASSUMED) sinevscecece L000 sancasve: LOeOG 


Prices per ton mixture shown above 32.04 .evseere 24-04 


Average Daily Nutrients Consumed by Each Cow 


First Experiment Digestible 
Total 

Cows on Pigeon Pea Tops Protein Nutrient 
13.23 lbs. Grain Mixture 1.45 lbs. 9607 Lbs, 
07.00 lbs. Pigeon Pea Tops, 

with pods 4,08 ” 10.89 
2,00 lbs. Beet Pulp co 4% Late * 
Voaero LbG~ 4.60 lbs, 21,69 lbs, 


Cows on Green Alfalfa 


13.14 lbs. Grain Mixture 1.42 lbs. 9.50 lbs, 
69.50 lbs, Green Alfalfa 3624 N LO,OL. ® 
_#.00 lbs, Beet Pulp 09 F 1.45 % 


84.44 lbs, 4,75 lbs. 20.74 lbs, 
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Average Daily Nutrients Consumed by Hach Cow 


o 


Reena Experiment Digestible 
Total 
Cows on Pigeon Pea Tops Protein Nutrients 
11.4 lbs. Grain Mixture 1.25 lbs, 8.07 lbs. 
06,0 * Pigeon Pea Tops 
with pods ee 6,89 9 
2.0 " Beet Pulp dBi © 12435. 
49.4 lbs. 3.26 lbs. 16.38 lbs. 
Cows on Green Alfalfa 
11.4 lbs. Grain Mixture 1.23 lbs. 8,07 lbs, 
95.0 ” Green Alfalfa ees * 7.97% 
2.0 " Beet Pulp mit: ene 1.45 % 
68.4 lbs. 3490 1bss 17.47 lbs. 
Weights of Cows 
The cows were weighed once cach week. In experiment I the average 
weight of all cows when fed pigeon peas was 885 lbs; when fed alfalfa 
860 lbs. - an average difference of 25 lbs. in favor of the pigeon peas. 
In experiment II the average weight was 1004 lbs. on the pigeon 
peas and 990 lbs. on alfalfa, - an average difference of 14 lbs. in 
favor of the pigeon peas. 
Butter Fat Tests 
Composite sample of four consecutive milkings of each cow each 
week were tested for butter fat content. 
e In experiment I the cows averaged 4.26% fat when fed pigeon peas 


and 4.01% when fed alfalfa. 


In experiment II the average test was 4.08% on pigeon peas and 


3.98% on green alfalfa. 
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Thus in each experiment the test was slightly higher when the 


pigeon peas were fed. 


Milk Production, Feed Consumption and Costs 
The more important details of production, quantity of feed fed 


daily, costs, ete., are shown in the following condensed table. 


ee eee ee. se ee ee 


" Bxperiment I " Experiment II " Both Experiment 
W With With " With With WWith ' With 


v PP 1 A w PP t A v PP 1 A 
1 Lh] 1 
Average Lbs e milk a t wT 1 nN } 1 5 
per cow per day 28,6 29.3 : 27.4 27.8 f 284 28. 
Average percent " ' " ! n ’ 
butter fat ¥ 4.26 ' 4,01" 4,08 ' $98 " 4417 4 3.99 
" 1 Ww i wT 1 
Average weight, , : " ' u ' 
lbs, | " 885.0 ' 860,0 "1004.0 * 990.0 " 944.5 * 925.0 
YW ' " t nN ' 
Average lbs. con- " ; " ' n ' 
centrate fed per " ' " t " : 
cow per day 8 16.8% 1541 7 16.4 4 13,54 °" 14.3°° 5° Sage 
ii i W \ VW 1 
Average roughage " ' e ' " ' 
consumed per cow " ni n : nae ' 
per day ie aa ee MBG, ‘- 5S. " 46.5 !' 62,0 
n | W 1 Y ' 
Feed cost per " ' ¥ , n ' 
100 lbs. of milk. " vee " ' " ' 
produced* "  Gis8S ? - Gie99 " $1,226 ' $1.58 " $1.54 * @iave 
" i. " t w 1 
Lbs. milk pro- a ' - ' n ' 
duced per lb. . 4 " ; u ' 
‘@oncentrate fed ™“ 1,88 ' Zavo © ° B,06 * Bse0¥ 9. 3590 2.00 
Ww ' n 1 nN 5 
Pounds roughage " ' a : " ' 
consumed per lb, " ‘ " : . ; 
of milk e* deey * Reo, 7 Led& ' R297 * ° 146% , 2.17 
W ¥ n 1 " 
Ww L W ' n J 
PP = Pigeon Pea A » Alfalfa 


* When both green pigeon pea tops and green alfalfa were assumed 


to cost $10,00 per ton, 
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Summary anc Conclusions 

(1) In both experiments the cows produced slightly more milk when 
foa evson altaifa. This differenos, heqeved: is so small that it 
probably has no significance. 

(2) In both experiments the per cent fat in the milk was slightly 
higher when the cows were fed pigeon peas. 

(3) In both experiments the average weight of the cows was 
Slightly higher when they were fed pigeon peas. 

(4) The quantity of concentrates fed to each cow was the same 
when pigeon peas or alfalfa were fed, hence any differences in yield, 
‘Regt or weight should have been due to the roughages. 

(5) In both experiments the cows consumed materially more of the 
green alfalfa than of the green pigeon pea tops, the average con- 
Sumption per cow for both experiments being 46.5 lbs. of the pigeon 
peas and 62. lbs. of the green alfalfa. From this it may be assumed 
that green alfalfa is more palatable but that green pigeon pea tops 
(with some attached immature pods) are more nutritious. 

(6) The cows consumed materially less of both roughages during 
the second experiment, the average being 65.0 lbs. during the first 
and 45.5 lbs. during the second experiment. The rainfall during the 
first experiment was more than double that of the second and this 
probably resulted in more lush roughages during the first period, in 
addition to the likelihood that there was more surface water clinging 
tO the plants in the wetter period resulting in heavier weights. Had 
dry matter determinations of the roughages been made daily they might 
have explained the differences in consumption noted above. It is also 
not unlikely that 45 lbs. of green pigeon pea tops may contain as 


much dry matter as 63 lbs. of green alfalfa. 
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a (9) In general, the results of these experiments confirm the 
ier work by Dr. Krauss; - that pigeon pea roughage is excellent 
dairy cattle. No doubt the practicable and economical way of 


ng pigeon pea roughage would be to pasture the pigeon pea field’ 


r than to bring the roughage to the cows as was necessary in this -e 
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